A cytosine-specific DNA methylase activity, which is normally absent in the Escherichia coli B strain, was found to be induced in these cells by infection with bacteriophage OX174. In vivo experiments revealed a single 5-methylcytosine residue in the phage DNA molecule and 5-methylcytosine residues in the infected host DNA, in addition to the 6-methylaminopurine residues present in the uninfected cells. In vitro, a partially purified enzyme from infected cells methylated DNA from uninfected cells, but showed no activity with cellular DNA from infected cells. The partially purified methylase derived from uninfected cells lacks this activity.
A single methylated cytosine is present in a nonrandom distribution in the single-stranded DNA molecule of bacteriophage 4X174 (1) . The methylation of the viral DNA takes place during the last stage of the DNA replication, with the replicative intermediates serving as substrate (2) . These characteristics of the phage DNA methylation suggest an important biological role for the single methyl group present in this DNA (1, 2) . The methyl group is probably not the product of a modification enzyme, since the host, Escherichia coli C, is devoid of the restriction modification system (3) .
In order to elucidate the biological significance of the methylation of phage DNA, it was of special importance to find out whether the host or the virus specifies the enzyme responsible for this methylation. The DNA of the host, E. coli C, contains both 5-methylcytosine (m5Cyt) and 6-methylaminopurine (m6Ade) (4, 5) . The possibility, therefore, exists that the host methylase mnethylates phage DNA. E. coli B cells are known to be devoid of cytosine methylase activity, and their DNA contains only m6Ade as a minor base (4, 5, 11, 12, 16, 17) . This feature makes these cells an ideal tool to study the genetic information directing cytosinespecific methylation in genomes that can be introduced into the cells. Mamelak and Boyer (11) introduced the gene controlling the methylation of cytosine in E. coli K12 into E. coli B cells. The hybrid recombinant was found to methylate DNA similarly to E. coli K12 with respect to cytosine methylation. Hattman et al. (16) observed high contents of m5Cyt in E. coli B DNA after transfer of the (N3) drugresistance factor. The appearance of cytosine methylase activity in E. coli B harboring the (N3) factor was confirmed by in vitro experiments (17) .
E. coli B could, therefore, provide a good system for investigating the existence of a methylase induced by 4X174
phage. This kind of study became possible with the isolation, Addition of L-methionine or a combination of imethionine and -cytosine at the above concentration had an inhibitory effect on the phage production.
Isolation and Digestion of Phage [methyl-3H]DNA. The labeling in vivo of phage DNA, its isolation from progeny phage particles, the digestion of the isolated [methyl-8H]DNA, and chromatography of the bases were done as described (1) with the following modifications: E. coli B cells were grown in TPG medium supplemented with 25 ,g/ml of adenosine, 10 ,ug/ml of thymidine, and 50 ,ug/ml of ileucine. At a cell concentration of 5 X 108 cells per ml, the culture was infected with kX174/B (multiplicity of infection = 2). 5 to that found in E. coli C (1). The label in m6Ade varied in different experiments and represented in all instances less than one methyl group per molecule of phage DNA. It is therefore unlikely that the observed m6Ade is a product of the modification methylase present in E. coli B (6). In Vivo Methylation of Host DNA. The pattern of methylation of infected and uninfected E. coli B DNA is described in Table 2 . While DNA isolated from uninfected E. coli B cells contains m6 Ade but not m5Cyt, in the DNA isolated from infected cells both adenine and cytosine residues were methylated. The extent of methylation of adenine residues is not altered by the infection, whereas in response to infection m5Cyt appears in addition to the m6Ade normally present in the DNA. The ratio m6Ade/m5Cyt is about 10: 1, whereas an m6Ade/m5Cyt ratio of 1.5: 1 is found in E. coli C DNA (12) .
In Vitro Methylation of Host DNA. DNA methylase was partially purified from cell extracts of infected and uninfected E. coli B. Its activity was tested with cellular DNA, derived from either uninfected or infected E. coli B cells as substrate. 
